Enzymatic processing of uracil glycol, a major oxidative product of DNA cytosine.
A major stable oxidation product of DNA cytosine is uracil glycol (Ug). Because of the potential of Ug to be a strong premutagenic lesion, it is important to assess whether it is a blocking lesion to DNA polymerase as is its structural counterpart, thymine glycol (Tg), and to evaluate its pairing properties. Here, a series of oligonucleotides containing Ug or Tg were prepared and used as templates for a model enzyme, Escherichia coli DNA polymerase I Klenow fragment (exo-). During translesion DNA synthesis, Ug was bypassed more efficiently than Tg in all sequence contexts examined. Furthermore, only dAMP was incorporated opposite template Ug and Tg and the kinetic parameters of incorporation showed that dAMP was inserted opposite Ug more efficiently than opposite Tg. Ug opposite G and A was also recognized and removed in vitro by the E. coli DNA repair glycosylases, endonuclease III (endo III), endonuclease VIII (endo VIII), and formamidopyrimidine DNA glycosylase. The steady state kinetic parameters indicated that Ug was a better substrate for endo III and formamidopyrimidine DNA glycosylase than Tg; for endonuclease VIII, however, Tg was a better substrate.